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these animals do not readily lend themselves to study of
the above mentioned prindples.
The best utilization of a natural area for teaching purposes can be made by careful analysis by the teacher.
The pains and hard work are well worth the effort when
the instructor fully knows his area and how it can best
be used.
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The Land-Grant Movement and its Influence on Scientific
Agriculture in Minnesota 1
BILL W. KENNEDY
University of Minnesota, St. Paul
INTRODUCTION: Agriculture is the most basic of all
human enterprises. Quantity and quality, as related to
food production, are founded upon principles of science;
a situation whereby man can use his own ingenuity to
instrument selected benefits by modifying the course of
nature. History provides evidence of a correlation between development of a primitive agriculture and a numerical increase in human population. Furthermore,
records of the past show that food supplies have delimited man's geographic distribution, frequently have
directed the policies of his government, and ultimately
have seemed to mark the boundaries of his social progress.
In modern times the United States has been known
for its abundance, yet in this same period three quarters
of the world population in general has been hungry. For
preeminence in production of things agricultural, the
American people must honor their predecessors who laid
the foundation on which that abundance has been built outstanding of which has been the Land-Grant College
System. If viewed in retrospect, one of the most clever
undertakings by the Americans for their ultimate good
was begun in 1862 when President Lincoln signed a bill
creating these institutions where knowledge for use and
knowledge for all was made available to virtually every
citizen. From this time on, education took on a dynamic
3;spect. This year we can evaluate a century of progress
since this event took place, a century in which this country
has surpassed all others in several areas of human endeavor. Herein was created a development which has become a traditional way of life in this country and the
principal ideas formulating its basic nature have been contagious around the world.
1
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THE FORMATIVE YEARS: The land grant idea was not
new in 1862. Society has supported agriculture through
government since the beginning of civilization. In the
United States, the federal government has, since colonial
times, made grants of land to states for support of various enterprises. Among these were such things as common schools, the ministry, seminaries and colleges, the
military, industries, and other undertakings of public interest. Reference to such a concept was made by George
Washington, who proposed the establishment of a National University where there would be "aids to encourage and assist a spirit of discovery and improvement."
"Discovery" and "improvement" were needed in agriculture and the mechanic arts, areas where 4/5 of the
population was engaged. A National Agricultural Board
would, according to Washington, have had duties almost
identical to those functions outlined for the United States
Department of Agriculture founded several decades later.
In his last message to Congress on December 7, 1796, he
stressed that the improvement of agriculture through a
national bureau would be "a cheap instrument of immense national benefit." Furthermore, he not only made
a proposal for the university, but bequeathed a fund in
his will toward the endowment of it.
As early as 1785 the science of practical agriculture
was taking shape. In this year the Philadelphia Society
for Development of Agriculture was organized and offered premiums for records of "actual experience" in testing
various farm practices. Suggestions were made relative to
methods of evaluation: "Respecting experiments on the
products of land, the circumstances of the previous and
subsequent state of the ground, particular culture given,
general state of the weather, etc., will be proper to be
in the account exhibited. It is recommended that reasoning be not mixed with the facts." This society "had farms
and all foreign and domestic trees, shrubs, plants, seeds
and grains - they may be cultivated and if approved useful, disseminated - the thoughts and suggestions of in91

genious men may here be put in practice; and being
brought to the test of experiment, their utility may be
proved, or their fallacy detected."
Since industrial classes in the United States before the
Civil War were largely agricultural, the initial discussion
about education of these classes centered about the organization of agricultural colleges. The Land-Grant came
realizing that intellectual development of the nation depended upon higher education for the masses. When it
came, most universities and colleges were private institutions teaching the traditional classics -for the minority,
and constituting an aristocracy of learning and leadership. The scientific, the technical, and the practical,
though these were activities in which the vast majority of
the people were engaged, were not considered suitable
subjects for higher education, especially if the "masses"
were to receive it.
The rescue began to take form in the 1850's. J. S.
Morrill, representative in the Congress, introduced the
first land-grant bill in 1857 which stipulated that there
was to be "colleges as may rightfully claim the authority
of teachers to announce facts and fix laws, and to scatter
broadcast that knowledge which will prove useful in
building up a great nation." Its main objective was toward "the endowment, support and maintenance of at
least one college where the leading object shall be, without excluding other scientific or classical studies, to teach
such branches of learning as are related to agriculture
and mechanic arts - in order to promote the liberal and
practical education of the industrial classes in the several
pursuits and professions in life." Thus the first Morrill
Act, which provided for establishment of the most comprehensive system of scientific, technological, and practical higher education the world has ever known, had
three outstanding features:
( 1). It provided for creation of a permanent endowment through grants of public lands;
(2). It designated the type of college to be established,
and
( 3). It placed obligation upon states for maintenance
of the college and carried far-reaching implications of
future financial support by states themselves.
The bill provided for 30,000 acres of land to be given
to each state for each of its congressional members. It
immediately got the support of the state universities, agricultural colleges and society leaders throughout the
country. It passed both houses of Congress but was
vetoed by President Buchanan in 1859. Some of the
reasons given for his veto were as follows:
( 1 ) . The treasury is depleted - the bill has come up
at an inappropriate time.
(2). There is doubt whether the bill would contribute
to advancement of agriculture and mechanic arts. This is
based on the theory that the federal government has no
constitutional power to follow the grants into the states
and to enforce application of the funds to the intended
projects.
( 3). There is fear of interference with existing colleges, by paralleling and paralyzing existing institutions
( some of which already teach agriculture as a science).
92

( 4) . There is doubt concerning the power of Congress
under the constitution to make donation of public lands
for purpose of education of the people of the several
states.
Thus "there was doubt" and "there was fear," a theme
repeated in thousands of variations throughout history.
Fortunately, Mr. Morrill was persistent enough to reintroduce the bill at a later date and it was passed in 1862
and signed by President Lincoln.
All was not settle~ with passage of the law. The fact
that the colleges, as provided by the Morrill Act, were
able to survive the failures and disappointments of the
first few decades is an interesting narrative in the history
of man's efforts to better himself through higher education. The college in Minnesota was no exception, yet no
state made better use of this grant and those that were
to follow. Minnesota played a leading role in directing
the course of the nationwide college movement - a role
deserving of commendation in light of the odds which
constantly beset its home territory.
To begin with, the state university in Minnesota, which
was later to absorb the agricultural college, had difficulties from the start. In February, 1851, when the territorial legislature created the University of Minnesota, all
but a small eastern triangle of the state was Indian territory. In the original charter there was provision for a
department of agriculture but it was not until 1858 that
authority was given for a "separate college of agriculture."
Alexander Ramsey, first territorial governor, had urged
creation of a university and the federal government
passed an act reserving 46,080 acres of land for its support. Two months later, a board of regents was elected.
Their problems rose and multiplied rapidly while trying
to decide on a location; there was bitter hostility from
the settlers who thought valuable timber lands could be
put to better use than that of endowment of a university.
For a time the Rum River dried up and "in consequence," it was reported to the legislature, "none of the
lumber cut on the University lands has been run out and
the university has . . . been deprived of the receipts
anticipated." In 1857, a tremendous financial disaster
came upon the nation. According to the Falls Evening
News, "Never since Minnesota was discovered has money
been so scarce as now. Almost everyone has a pile of
bills but the banks which issued them have suspended or
failed and the paper pictures no longer represent the
'tin.' The West was sound, Minnesota sounder and St.
Anthony and Minneapolis soundest of all until the great
banks of the east slammed their doors in the long faces
of creditors . . . Men chase each other up and down
the streets to collect bills payable and honest debtors who
have $50,000 of land cannot raise enough money to pay
foot toll at the bridge . . . the beggar and the broker
will change coats before spring without either losing his
respectability."
The crisis passed and in 1858, the Rev. Mr. Neill was
appointed chancellor but soon resigned because "the
extreme poverty" of Minnesota made it impossible for
him to be supplied with stamps and stationery to conduct office business. Fortunately, he withdrew his resigTlze Minnesota Academy of Science

nation and vigorously campaigned for rejuvenation of the
University. He cleverly conceived of the idea that Congress owed the University another two townships of land
and by his positive attitude and persistent bickering, this
amount of land was eventually added. On the other
hand, impoverished settlers were in no position and had
little inclination to send their sons to school, thus aggravating the fund problem. By 1861 the end seemed to be
near: Old Main, a prized building of the University,
according to the St. Paul Pioneer and Democrat "is going
to ruin ... all the doors being open and the snow drifted
in . . . it melts on warm days through the floors . . .
that's the way the money goes." This was a time when
Minnesota had changed from a fur trading center to a
solidly founded agricultural state.
The title to lands made available by the Morrill Act
in 1861 were not immediately available for use in Minnesota. Feeling depleted by demands made upon the state
by war, the legislature was not enthusiastic to create a
new institution to. teach farming "as an intellectual pursuit" as suggested by Mr. Morrill. A wise decision by
F. S. Pillsbury, president and so-called "father of the
University of Minnesota," added the agricultural college
to the University when land was finally available in 1867;
his ideas being that Minnesota should have one strong
school rather than two weak ones.
The Morrill Act helped save the state University in
Minnesota. With it was the accompanying obligation to
"teach such branches of learning as are related to agriculture and mechanic arts - in order to promote the liberal and practical education of the industrial classes." In
response, the regents bought their first experimental farm
and announced a 2-year course of study which included
areas such as nature and origin of soils, chemistry of
animals and vegetables, fertilizer and foods . . . horticulture and pomology and weeds . . . stock breeding and
veterinary medicine. Under "mechanics" were included
tests of farm equipment and fencing. At the time, the
sciences of chemistry, entomology, geology and botany
had developed to a considerable degree but their application to agriculture had scarcely developed. Therefore,
the teacher of agriculture lectured about the practice and
art of farming rather than the application of science to
agriculture.
Donald A. Robertson, editor, soldier and practicing
farmer was elected as the first chief professor of agriculture in 1869. Sullen students resented his occasional lectures before the student body and he resigned after 1
year when no students signed up for instruction. A Professor Lacy of chemistry remained on to take charge of
any students who wished instruction but agricultural education eventually ceased to exist - dissension among the
staff followed and President Folwell pointed out in 1873
that it was humiliating to the University that "not a single young man has come here desiring to learn the science of farming. Our soils are being robbed to feed the
millions of other regions; soon they will need the aid of
science to enable them to yield paying returns."
It must be pointed out that Minnesota's problems were
not unique ones. Similar difficulties were encountered in
Proceedings, Volume Thirty, No. One, 1962

other states and Congress was in a mood to conduct inquiries into the stewardship of land grants.
President Folwell decided on the necessity of inviting
students directly into the realm of their own interests.
To keep as practical as possible, he proposed a short
course of 100 days between November and March and
welcomed all young men "actively engaged in some
branch of agriculture." They were offered lectures on a
variety of subjects by the University staff and by visiting
professors. Again, there was no response from students
and in 1880, Professor Lacy resigned in discouragement,
never having had more than 3 students at a time.
In 1881, E. D. Porter, a vigorous man with 30 years
experience at Delaware College, took over and revised
the idea of a lecture course. The Regents agreed to sponsor the series if 30 persons could be enrolled. Porter
astounded the Regents by enrolling 25 5 students. In
1886 Porter offered a proposition for schools of practical
agriculture with no registered studies in which young men
would be introduced to the practical problems of the
field, would be paid for their work, and pay would in
turn be used for board and room. He was not very successful in this enterprise and only 10 students reported.
Furthermore, the students complained of their quarters
and the farmers took the opportunity to publicize the
situation to the detriment of the University.
Shortly, leaders in the Grange Movement and farmers
alliance claimed theorists were misusing funds set aside
for practical agriculture and proceeded to try to separate
agriculture from the University. President Northrop
pointed out that separation of the University from the
division of agriculture would not particularly hurt the ,
University but the School of Agriculture would be bereft ·
of advantages of the University proper and would be
without a library, without proper laboratories, and would
even suffer from an impoverished curriculum. In addition, the state would be faced with the expense of keeping up 2 institutions. He gathered all interested parties,
from farmers to politicians, and prepared a perfected
plan to submit to the legislature. There emerged from
the cooperative effort a "regular-regular" School of Agriculture opening in October and closing in April, which
eventually was to prove successful by graduating a total
of some 17,000 students during the next 70 years. Before
the close of the century at least one more crisis arose on
this point when a group of farm communities again insisted that agriculture be separated completely from the
"academic" University. Separation was diverted only by
exhaustive efforts of the governor and the president of
the University.
THE PRODUCTIVE YEARS: In 1885, a Congressional act
was passed which provided for the establishment of experiment stations, a new facility to be added to each of
the agricultural colleges. These stations, to be set up as
soon as practical, were designated "for the purposes of
promoting agriculture in its various branches by scientific
investigations and experiments." The stations became, by
law, divisions of the Land-Grant Colleges. No funds were
appropriated and realization of this act did not come into
existence until 1887 when the Federal government passed
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the Hatch Act. Accordingly, it became obligatory to do
research, to fulfill regulations of the aid agreement.
Passage of the Hatch Act caused a sudden expansion
of scientific and practical investigation in agriculture all
over the nation. It came about primarily as a result of
necessity to train a number of scientific investigators and
collect a body of factual information from which to teach.
In addition, many people working in the so-called "fundamental" sciences were eager to do experimental work
relating their knowledge to agricultural application. This
created new inspiration for students and teachers alike
and agricultural research in Minnesota from this point
was on the march - at least 25 years ahead of any other
group in the entire University. With the aid furnished by
Hatch funds, Porter gathered a distinguished University
staff to lead the program.
The question of coeducation, settled early on the Minneapolis Campus, had to be settled all over again on the
St. Paul Campus. In 1891, President Northrop told the
legislature that there was a real demand that girls be
given opportunity to prepare themselves for duty in farm
homes. Farm people took up the fight and succeeded in
getting permission for girls in 1894.
A division of the agricultural school was set up at
Crookston in 1896 when J. J. Hill donated ¾ section
of land in this area. Another was established near Grand
Rapids on a 450 acre tract purchased there by the University. Thus, toward the close of the 19th century, there
were three divisions of agricultural education and research in the University. There was a School of Agriculture in which teenagers and people in their early 20's
were trained for practical routines on the farm. In addition, there was the College of Agriculture, having no
clear line of distinction from the School, which accepted
high school graduates and taught on a more advanced
level. A third division was the Experiment Station which
was created to explore all the resources of applied research in agriculture. A second Morrill Act was passed
in the 1890's to give additional support as enrollment
expanded. At this stage, the training in agriculture was
functioning well and received excellent public support.
Success came rapidly on the St. Paul Campus. Soon
after the turn of the century the Morrill Act was amended
( mainly through the efforts of Minnesota officials) for
Land Grant Colleges, especially for training of instructors. Dr. E. M. Freeman, a devoted teacher on the St.
Paul Campus, capitalized on a disastrous wheat stem rust
epidemic in 1904 and used some of the money to establish a course in vegetable pathology, the first of its kind
in the United States. For the next 35 years he was known
as an all-Minnesota scholar and showed outstanding scientific, administrative and political capabilities. Vigorously fighting the prevalent idea of undignified "practical" science, long-range benefits of research were set up
beginning in about 1910. President Vincent took up the
fight, becoming impatient with the snobbery that relegated agricultural research to an inferior place in the
academic world. He made a special effort to broaden and
strengthen the scientific base of the agricultural division;
this was accomplished by carefully adding men of dis94

tinction for every new appointment to the graduate faculty. Dean and Director A. F. Woods estimated that
waste in Minnesota agriculture ran $30,000,000 per year
and 35% of the legislative appropriation for the University (not including federal aid) went to agriculture.
Boys were trained to return directly to farms, equipped
with the latest information and techniques. There was an
effort to instill students with the concept that farming is
a scientific operation conducted in a realm of biologic
hazards and that an organized study of those hazards
leads to more efficient and more productive agriculture.
By 1910, enrollment in the Agricultural School was
1,500 and upon the resignation of Dean and Director
Woods in 1917, the regents were reluctant to bring an
outsider into a system functioning so well. W. C. Coffee
became director and Freeman was appointed dean. By
now the Smith-Lever Extension Act had been passed for
the purpose of carrying research facts to the farmers Experiment Station staff actually lived among the people
in agriculture. Nationwide, it brought millions of people
into direct contact with the land-grant colleges, thus
making them an active agency in the economic and social
development of the nation. Monopoly on education by
the few had vanished and greater and greater utilization
of natural resources within the country was being realized.
At the beginning of the year 1920, officials of the1 St.
Paul C_ampus were confident that the long hard struggle
for sound agricultural education and research had been
won. Before the year was out, farm prices began to collapse. Shortly there was a mass migration of farmers to
the cities. There was unemployment; there was gloom on
the St. Paul Campus as enrollment dropped 19 % in one
year and continued to decline sharply. Agricultural leaders on the St. Paul Campus began taking more active
interest in the lives of distressed people and by 1927 its
representatives had had a million consultations with
"dirt" farmers about their problems. Industry joined agriculture in 1929 and hope among the farmers had all
but disappeared. Much land was lost from tax delinquencies as a back-to-the-farm movement was started in an
effort to alleviate unemployment and enable people to
produce their own food.
The battle for theoretical knowledge, so painstakingly
gotten, seemed to be lost as the trend toward specialization was reversed. Coffey contended that "subsistence
farms have been land exhausters - land robbers" and
signs of the times indicated probable loss of most of his
life's work. The University, under his leadership, however, continued to support every program of alleviation
while the average farm during these times netted only
$92.00 per year.
There were those who thought agricultural education
had become a dispensable item which the country could
no longer afford. The Chicago Tribune, through its Washington correspondent, took action to destroy the educational program of the United States Department of Agriculture. The Tribune urged the president to strike from
the budget "all standing appropriations for agricultural
education." Drs. Coffey and Freeman hurried to WashThe Minnesota Academy of Science

ington to stop the cut and found they had joined company with like-minded men from most every region of
the country.
Dean Freeman and Director Coffey kept the need for
agricultural research constantly before Congress. In 1925
the Purnell Act increased the budget for experiment station by $20,000. These resources were used to assemble
a brilliant team of researchers who made world renowned
studies of crops, livestock, and agricultural products. Far
from turning its back on agriculture as Freeman feared
in the midst· of the depression, Washington passed th;
Bankhead-Jones Act which gave additional funds for
teaching and extension work. In 1934-36, registration
rose 61 % on the St. Paul Campus with the principal
studies centering around rural electrification and erosion
control.
As the war came on in 1939, enrollment again dropped
to half and those left consisted mostly of the young below
college age who attended the Schools of Agriculture and
men over draft age who were left to do the state's farming. The Schools of Agriculture in Minnesota represent
a unique contribution to the theory of education in the
United States. Actually, they were created in desperation
to justify Minnesota's claim that it offered agricultural
instruction so as to qualify for federal aid. Later, the
first, second and third branches ( at Crookston, Morris
and Grand Rapids, respectively) came as a result of
spontaneous demand for similar service made by citizens
in other regions of the state.
On the St. Paul Campus, the School of Agriculture
advanced to junior college level. Some theorists doubted
the appropriateness of a University sponsoring a group
of secondary schools. In 1944, the University asked a
committee of Education from other states to appraise the
value of these institutions, to say whether the country
needed more, fewer, or none of them. The committee responded: "The extent to which the schools attain their
objective excites the admiration of all who study the subject. The Schools of Agriculture are something distinctly
precious in Minnesota's tradition." These advisors recommended also that there need be no more such schools,
that the existing ones were enough. The legislature later
decided otherwise and authorized the creation of a fourth
school at Waseca.
After the war, the greatest of all enrollments in agriculture was at hand in 1947 and a cry of crucial needs
came from the St. Paul Campus. A new department of
Veterinary Medicine was added as at that time there was
but one veterinarian per 500 farms in Minnesota. Allowances were also made to improve the physical plant and
research facilities for agriculture at the Agricultural Experiment Station, Rosemount, Minnesota. Special funds
voted by the legislature led to the development of many
and varied new projects in the many specialties. The fact
that problems characterizing the post-war era in the 20's
were not repeated following World War II, has given
great confidence to land-grant colleges in modern times.
The federal government, far from withholding support,
became actively engaged in promoting basic investigations of ever increasing magnitude. Many existing Experi-
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i:ient Station projects were expanded, especially cooperative work on a regional basis.
. The ~chool_ of Agriculture on the St. Paul Campus was
discontmued m 1960 and was replaced by a Technical
Certificate Program in the College of Agriculture, Forestrf, and Home Economics. Under this arrangement,
certificates are granted completing a 60-credit course
provi~ing broad training. Since the turn of the century,
work m the Experiment Station has been inclined more
and more toward the basic sciences.
PERSPECTIV~S: That a practical and economically healthy
system of higher education has been established and become widespread in the United States is a fact established in the last century. It has withstood the rigors of
wars and depressions, and so far in modern times the
doubts concerning stability of democracy as we know it.
Maintaining the democracy functionally free from powerfu~ alien national philosophies is a recognized struggle
confronting the nation in a day when great interest in
higher education is prevalent. Science, technology, and
humanities are important now as never before, undoubedly more so than in 1862. Higher education is credited
with being as vital to protection of our national system
as is our possession of the latest armaments.
The story behind creation of the land-grant colleges
was embodied in the need for change from a liberal arts
herit~ge. People in the United States needed something
practical and they needed it in a hurry; this interest in
solution of practical problems was a unique innovation
in higher education. Though instigated by the federal
government, federal aid to land-grant colleges has not led
to federal control. This is especially significant in view of
the disappointing action of the 87th Congress relative to
federal aid to public schools, due partly to a fear of excessive control by the central government and partly to
pressure from ecclesiastical politics.
The land-grant idea was strategically timed. From
1870 on, the development of new land in America was
greatest in the history of men. The colleges have enabled
movement of individuals from status to status and rank
to rank all up and down the social and economic scale
making it possible to draw from talent from the popu~
lation at large. It modified a cultural tradition in higher
education by accentuating science and technology. In the
words of Professor John McMurray in an address to the
Sixth Congress of Universities of the British Commonwealth at Oxford in 1948, "Logic is but a technology of
knowledge. Culture came to deal with a certain past; sicence, with an uncertain, exciting future. Thus science
captured the imagination of men, pushing the scholastics
to the wall, and itself unlocking new doors to humane
and creative enterprises."
Implications of present-day discussions relative to
overpopulation and the ability of scientific agriculture to
meet expanding needs are not as modern as one might
think. These kinds of problems have been some of man's
more formidable ones for centuries. Dr. E. V. Robinson,
one-time professor of Economics at the University of
Minnesota published a book in 1915 in which he points
out typical thinking - thoughts very similar to those fre95

quently heard today: "The underlying fact is that the
tive enterprise, these groups have enabled the nations
population, both of this country and of the world at
food hunters and food producers to enter into their respective pursuits with a great deal of sophistication.
large, has of late increased much faster than the areas
brought under the plow; much faster than the intensity
Through study and research, quality, quantity and variety of food and fiber products reaches the citizenry at
of cultivation on lands already cultivated; and much
faster than the total crop of foodstuffs. Moreover, no
a real bargain. These efforts have also enabled enormous
second Mississippi Valley remains to be exploited. Most
expansion of the agricultural area of the United States.
of Australia is arid and much of Canada and Siberia is
The corn belt has pushed 500 miles northward since
frigid; and the lands that remain to be put under cultidevelopment of early maturing varieties. Agriculture has
vation in Asia, in Canada, and in Argentina have not
expanded 500 miles westward due to the introduction of
the economical potentiatilities of those that have been _ alfalfa, sorghums, Crimean wheats and to improved
brought under tillage in the last 50 years. During all this
methods of irrigation farming. Yields in the various crops
age of plenty, the farmer alone has usually been ophave increased 46% since the Land-Grant Movement
pressed with poverty, since for him it has meant low
started. In World War I stem rust destroyed 300 million
prices for his products. These conditions have given rise
bushels of wheat in the United States and Canada while
to our current American conception of the farmer as a
in World War II, loss was negligible. Even so, weeds,
hard-working and underpaid member of society, at the
insects and plant diseases still destroy 23 % of potential
mercy of all other classes. For the future, however, it
crop production in this country- enough to feed 50 million people!
may be with the farm laborer and the tenant farmer, the
land-owning farmer must be reckoned a capitalist who is
Minnesota, a state where agriculture is a billion dollar
certain to receive year by year an increasing share of the
industry, has maintained a continual high place in prosocial dividend."
motion of the Land-Grant idea and has contributed much
to the science of farming. Along with the 67 other landIn 1962 we are informed by many reports of the overgrant institutions throughout the country, its state uniproduction in American agriculture even though emversity has also contributed a good share toward "buildbarrassing contemporary reports of world hunger coning up a great nation" and has embodied some of the
tinue to be with us. The "small" farmer ( constituting
finest attributes of American tradition.
53 % of the total and accounting for only 8 % of the total
production in the United States) is becoming extinct and
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SCIENCE

AND EDUCATION

The Role of Natural Science Courses in Liberal Education
KARL D. FEZER University of Minnesota, Morris

I.
The purpose of courses in natural science traditionally
has been to convey the conclusions of science to the student. Recent proposals, such as the Laboratory Block
Program (Glass 1961a, 1961b, Grohman 1961), stress
the idea that students should experience science as a
process for acquiring knowledge. The thesis of this paper
is that the scientific process, and especially the attitudes
and concepts that characterize it, are relevant to all human problems that can be considered rationally, even
those outside the domains of established scientific disciplines. Critical thinking is part of the scientific process,
and courses in the natural sciences, by virtue of the perceptual foundation and ready availability of their subject
matter, are at least as well suited for teaching critical
thinking as are courses in any other discipline. Science
courses have an excellent opportunity, not only to enable
students to experience the scientific process, but also to
help them see its relevance to everyday life. Therefore,
science teachers should help their students develop an
automatic scientific response to problems in general.
A list of the components of a scientific response to
problems might include the assumptions, attitudes, habits
of thought, and concepts mentioned in the paragraphs
that follow:
Nearly all science assumes an orderly, law-abiding universe progressing through time. Knowledge of such a
universe will aid in the prediction, and possibly control,
of events. Although absolute knowledge is not attainable
(Royce 1959), useful or interesting tentative knowledge
is attainable, and the scientific process has been remarkably successful in producing tentative knowledge, i.e.,
adequately credible beliefs.
The mental processes involved in a scientific response
to problems include the accumulation, synthesis, and•
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analysis of ideas. The scientific "method" is sometimes
represented as consisting of these three processes in sequence. Actually, the synthesis of ideas may involve very
little "method," and the same is often true for accumulation. Furthermore, the three processes mentioned may be
carried on in haphazard sequence or almost concurrently.
They may be carried on af various levels; ideas that are
accumulated, synthesized, or analyzed may relate to the
primary problems being studied or to some subsidiary
technique that is useful in the analysis of the primary
hypothesis. It should be noted, too, that a process is not
scientific merely because it involves the accumulation,
synthesis, and analysis of ideas. Rather, it is the manner
in which these processes are carried out that is important.
To be scientific, the accumulation of ideas should be
objective, open-minded, free of prejudice. This requires
recognition of the ease with which bias can color human
perception. Furthermore, to obtain sufficienf ideas for an
adequate synthesis, the accumulation must, at least to a
degree, be voracious. This implies minds hungry for ideas,
minds that know the joy of learning.
The synthesis of new ideas is the creative aspect of science. This is the "inductive leap." It may appear as an
inescapable generalization from newly observed facts, or
as an intuition or hunch, or as sudden enlightenment.
The "brainstorming" sessions used in business and elsewhere attempt to create the uninhibited atmosphere that
promotes such innovation. Some of the great syntheses of
science are claimed to have come about during sleep. The
greatest discoveries usually involve the greatest deviations
from accepted patterns of thought. This is not inconsistent with the fact that the odds on making a valid discovery also depend on the degree of insight and judgment of
the would-be discoverer.
It may be difficult to induce in students ( or in one97

